Oral contraceptives, angiotensin-dependent renal vasoconstriction, and risk of diabetic nephropathy.
Diabetes, the leading cause of end-stage renal disease in the U.S., is believed to involve activation of the renin angiotensin system (RAS) as a risk factor for nephropathy. RAS activation occurs in healthy women using oral contraceptives (OCs), but the effects of OC use on the diabetic kidney are unclear. Renal plasma flow (RPF) response to captopril, as an index of RAS activity, was investigated in 92 women (41 nondiabetic OC nonusers, 10 nondiabetic OC users, 29 diabetic OC nonusers, and 12 diabetic OC users). Based on the hemodynamic findings, we examined the impact of OC use on the development of nephropathy as a post hoc analysis in an inception cohort of 114 female patients with newly diagnosed type 1 diabetes followed for a median of 20.7 years (range 1-24). Nondiabetic OC nonusers showed minimal RPF vasodilator response to captopril (9 +/- 10 ml x min(-1) x 1.73 m(-2), P = 0.6). In comparison, nondiabetic OC users showed a significant increase (69 +/- 35 ml x min(-1) x 1.73 m(-2), P = 0.02) (P = 0.04 vs. nondiabetic OC nonusers). Diabetic OC nonusers demonstrated the anticipated vasodilator response (58 +/- 12 ml x min(-1) x 1.73 m(-2), P < 0.0001). Diabetic OC users showed the largest responses (84 +/- 12 ml x min(-1) x 1.73 m(-2), P = 0.002) (P = 0.04 vs. diabetic OC nonusers). Plasma renin activity did not vary with OC use (P = 0.3). The RPF responses to captopril and angiotensin receptor blocker were highly correlated (r = 0.72, P < 0.001), suggesting clear involvement of the RAS. In the observational study, 18% (6/33 [95% CI 4.3-32.1]) of OC users developed macroalbuminuria compared with 2% (2/81 [0-5.9]) of OC nonusers (P = 0.003, univariate analysis). After adjustment for known risk factors with a Cox regression model, OC use remained a predictor for the development of macroalbuminuria (relative risk 8.90 [95%CI 1.79-44.36], P = 0.008). The strong association of OC use with angiotensin-dependent control of the renal circulation and the development of macroalbuminuria suggest that OC use may be a risk factor for diabetic nephropathy. Large prospective studies are required to further investigate this relationship.